INTRODUCTION
Visceral leishmaniasis (VL), also called kala-azar, is a chronic infectious disease caused by the protozoan Leishmania donovani. It is an endemic in the tropical and subtropical regions. More than 20 leishmanial species are responsible for the following four main clinical syndromes: cutaneous leishmaniasis, mucocutaneous leishmaniasis, VL and post-kala-azar dermal leishmaniasis. [1] Sandflies of the genus Phlebotomus are the vectors. If left untreated, VL can be fatal in almost 100% of the cases. [2] In Saudi Arabia, according to the Ministry of Health records, the incidence of VL has decreased from 16 cases per 100,000 inhabitants in 1992 to only 2 cases per 100,000 inhabitants in 2000. [3] Notably, >70% of the VL cases in Saudi Arabia are recorded in Jizan, and the majority (>80%) of these patients are local inhabitants. [3] Kidney involvement in VL is well-known and can manifest as glomerulonephritis, acute or chronic renal insufficiency. Here, the authors present the first case report from Saudi Arabia of VL in an adult patient with glomerulonephritis.
CASE REPORT
A 42-year-old Saudi male from Jizan, with a comorbidity of hypertension and type 2 diabetes mellitus diagnosed 6 years prior (well controlled by oral antidiabetic agents: metformin 1000 mg twice daily and gliclazide 30 mg once daily), presented with impaired renal function and hematuria. After basic laboratory investigations, kidney biopsy was performed. Histological examination with light microscope revealed a global sclerosed glomeruli, minimal interstitial fibrosis and tubular atrophy [ Figure 1] . A diagnosis of glomerulonephritis of unknown etiology was made and treatment with mycophenolate (1 g PO twice daily) and prednisone (20 mg PO once daily) was initiated.
After 3 months, the patient presented with a 3-week history of fever, abdominal pain and fatigue. The fever was subjective, intermittent, associated with chills and rigors, especially at night, and not relieved by paracetamol. The abdominal pain was intermittent, diffuse and colicky in nature and was associated with nausea and vomiting without blood (2-3 times/day). During these 3 weeks, the patient's appetite decreased, owing to which he lost 7 kg in weight. In addition, the patient reported a history of animal contact (goat and sheep), ingestion of raw goat milk and swimming in the valley water. There was no history of rash, cough, hemoptysis, jaundice, diarrhea, constipation, dysuria, change in urine color, arthralgia, visual disturbances, oral ulcers, genital rash, discharge or contact with tuberculosis patients.
On physical examination, the patient was found to be obese, sweating, not jaundiced or cyanosed. He was conscious, alert and oriented to time, place and person. His vital signs were as follows: body temperature, 38.6°C; pulse rate, 98 beats/min; respiratory rate, 24 breaths/min; blood pressure, 125/85 mmHg; and oxygen saturation, 100% on room air. He was pale, with normal jugular venous pressure and no oral ulcers or thrush. Abdominal examination revealed mild epigastric tenderness and a palpable liver 4 cm below the costal margin with a 15-cm liver span. The rest of the examinations were within normal limits. Chest X-ray and electrocardiogram were normal. Abdominal ultrasound showed an enlarged liver (16.2-cm liver span) and a mildly enlarged spleen (14 cm in length). Kidneys were normal in size, with a mild increase in the echogenicity of renal parenchyma, but no hydronephrosis or ascites.
The serological tests for viral hepatitis, human immunodeficiency vir us, Epstein-Bar r vir us, cytomegalovirus, Toxoplasma and Brucella were negative. Rheumatoid factor, antinuclear antibody, antineutrophil cytoplasmic antibody, antiglomerular basement membrane antibody, anti-Sjögren's syndrome A and B antibodies and cryoglobulin were negative. Malaria smear and blood cultures were also negative.
The patient's condition continued to deteriorate and he developed continuous fever of up to 40.5°C. Repeated tests after 5 days revealed the following: WBC, 1.4/mcL; hemoglobin, 6.7 g/dL; platelet, 55,000/mcL; creatinine, 3.3 mg/dL; C-reactive protein, 151 mg/L; total bilirubin, 2.9 mg/dL; alkaline phosphatase, 460 IU/L; alanine aminotransferase, 80 IU/L; aspartate aminotransferase, Bone marrow aspirate showed mild hypocellular marrow with no evidence of dysplasia or malignancy. Bone marrow culture for Brucella was negative. Further, Leishman-Donovan bodies were not detected by light microscope. Polymerase-chain reaction test for the diagnosis of tuberculosis, serological tests for dengue fever and Q fever as well as β-D-Glucan and galactomannan antigen tests were all negative. Liver biopsy showed granulomatous hepatitis with extramedullary hematopoiesis. After 1 week of admission, the patient was treated empirically with broad-spectrum antibiotic (meropenem intravenously, 1 g every 8 h for 6 days); however, there was no improvement.
Additional serological testing using enzyme-linked immunosorbent assay (ELISA) releveled the presence of anti-Leishmania antibodies. Based on this, the patient was started on liposomal amphotericin B course as a treatment for VL (4 mg/kg intravenous on Days 1-5, 10, 17, 24, 31 and 38), despite the lack of a definitive diagnosis. After 1 week, the patient improved clinically, the fever subsided, the laboratory parameters began to improve and at the end of liposomal amphotericin B course, all tests returned to normal.
DISCUSSION
VL is a chronic protozoal infection that is also known to affect kidneys, in which the range of clinical manifestations include glomerulonephritis. [4] On the other hand, immunosuppressive conditions can affect the clinical course of VL with a rapid progress and threatening sequelae. [5] In the case presented here, VL was a possible underlying etiology of glomerulonephritis, which was diagnosed 3 months before the febrile illness. Further, treating glomerulonephritis with immunosuppressant drugs may have resulted in progressing VL.
VL can present with varying clinical features, and the involvement of kidney is known to alter tubular and glomerular function, resulting in proteinuria, hematuria, acidification defect and urinary concentration abnormalities. [4] Renal involvement in VL can result in interstitial, glomerular and vascular damage; [6] interstitial nephritis; [6, 7] glomerular sclerosis [8] and membranoproliferative glomerulonephritis, [4, [9] [10] [11] which lead to nephritic syndrome, acute or chronic renal failure. [4] Direct invasion of the renal parenchyma by the parasite results in kidney damage, especially among immunocompromised patients. [6] Immune complex deposition and T-cell adhesion molecules' activation have a pathogenic role in glomerulonephritis related to VL. [6] The patient in the current case report was originally from an area endemic for leishmaniasis. The authors recommend investigating the underlying causes of glomerulonephritis in such cases including the possible correlation between VL and glomerulonephritis.
Nephropathy is a well-known complication of diabetes, with different histologic changes such as membrane thickening or glomerular sclerosis. [12] In this case, the role of diabetes in developing the histopathological changes observed in the kidney biopsy should be addressed carefully as an underlying etiology of glomerulonephritis. On the other hand, longstanding diabetes affects the immune system and can increase the rate and severity of infections. [13] VL is a parasitic infection that has been added to the growing list of opportunistic microbial infections [14] and is frequently reported in patients with HIV, [15] [16] [17] bone marrow transplant or in those undergoing solid-organ transplant including kidney. [18, 19] CD4 + T helper cells, interferon γ, dendritic cells and macrophages are key components of antileishmanial defense, and immunosuppressive therapy that interferes with those components can lead to the development of VL. [20] The role of immunosuppressive drugs that our patient received is clear in predisposing him to opportunistic infections.
In some cases, establishing a definitive diagnosis of VL can be difficult because of the numerous differential diagnosis and presence of other endemic infections. Nevertheless, a diagnosis can be made based on the laboratory findings of the affected tissue being positive for the parasite by light microscopic examination, culture or animal inoculation; detection of parasite DNA in tissue samples; or through immunodiagnosis by detection of the parasite antigen or antibodies or by an assay for Leishmania-specific cell-mediated immunity. [21] In our case, history of febrile illness and clinical findings were suggestive of VL. Further, the presence of pancytopenia and the absence of a definitive diagnosis for any viral, bacterial or fungal infection as well as for any active autoimmune disease or underlying malignancy also supported the possible diagnosis of VL. Although the Leishman-Donovan bodies were not detected in the patient's bone marrow samples, the authors did not rule out VL, as there are well-described instances in the literature where amastigotes were not demonstrable in the bone marrow. [22] It should be noted that definitive diagnosis of VL cannot be made using serological tests such as ELISA because of its inherent disadvantage of being positive in a significant proportion of healthy individuals and remaining positive for long periods after cure. [22] However, a positive serological test along with excellent response to amphotericin B liposomal course, which is a specific treatment for VL, would increase the probability of VL as the final diagnosis.
In conclusion, the authors believe that an etiological approach, rather than a syndromic approach, to newly diagnosed glomerulonephritis is crucial for avoiding mismanagement. Endemic infections can be an underlying cause of manifested renal disease. Investigations to rule out infectious causes, especially parasitic infections in endemic areas, such as schistosomiasis, malaria and leishmaniasis, are important in management of patients with glomerulonephritis.
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